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INSIDE.... 


Insulation is a key product in energy 
efficient building practice - but how does 
it work? How is insulation rated? Using 
insulation with a given R-value in a 
construction element does not mean the 
element will actually have that much 
thermal resistance - factors such as 
overrated R-values, improper installation, 
and aging of products can result in a much 
poorer tnermal envelope than expected. Our 
feature story discusses these issues. 

The R2000 Program is revising its 
Technical Standards. We explain the 
principal revisions - of special note are 
changes to ventilation requirements. 

Heat recovery ventilators are now being 
retested in accordance to new CSA 
standards. We are publishing the latest 
efficiency ratings as used by the R2000 
program. 

David Blythe continues with his series 
on heating systems for energy efficient 
houses - focusing on natural gas systems. 


We have prepared a table comparing 
energy costs across Canada. To put the 
numbers in perspective, we have calculated 
how much it would cost to heat a 1095 
sq.ft, house meetir; 7.^000 standards. 

Other items include a review of the 
HABITAIR Energy Centre - Fiberglas 
Canada's new integrated mechanical system; 
a review of a new low temperature electric 
radiant heating system; and news from 
LEBCO - the Low Energy Building Council. 
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FROM THE PUBLISHER 


A reader has raised some questions on 
how new construction products and material 
systems are approved for use, and how 
standards are established. 

How are technical innovations 
introduced to the building industry? Do 
all technical issues have to be resolved 
before a new product or process is 
introduced? How big a calculated risk can 
be taken to help the evolution of housing 
technology? 

Technological development has taken an 
evolutionary path. Products and processes 
that worked have been refined, others that 
have not proven themselves have been left 
to wither. FaiLures are a price to be paid 
for technological evolution. 

Materials and systems used in housing 
must satisfy concerns about reliability 
and durability. There are many 
improvements to the way we build our 
houses that can be made. Too many houses 
are being buiLt using bad buiLding 
practices. These ensure that the houses 
will not Last as long as they should. 

Understanding building science enables 
us to try new products and construction 
details without fear of creating more 
problems tnan solutions. We should not 
forget the experience of the Saskatchewan 
Conservation House - where it was 
recognized right from the begining that a 
ventilation system was an essential 
component of the energy efficient, 
airtight house, a lesson just being 
learned south of the border. 

Careful evaluation of new products in 
terms of sound buiLding science principles 
can provide a good assessment of how they 
will perform, and not create any undue 
risks. 

Richard Kadulski 


FIRM CLOSES 


ALLEN DRERUP WHITE LTD CLOSES DOORS 

The pioneering design and contracting 
firm of Allen Drerup White Ltd. of Toronto 
has dosed, after 8 years in business. 

The principals, Greg Allen, engineer, 
Oliver Drerup, builder, and Elizabeth 
White, architectural designer formed a 
unique team that was a major player in the 
development of low energy building in 
Canada. 

The company had a staff of 20 in the 
office, plus a full construction crew. 
Their activities included construction, 
engineering, design, and technology 
transfer. 

They helped develop the residential HRV 
(Greg Allen is a holder of a patent on the 
cross flow HRV core] - they were the 
founders of the Air Changer Co. (now a 
part of Nortron). 

Much of their work incorporated a 
variety of ideas, whether rock storage for 
solar heat, or a range of innovative 
construction details - each a practical 
solution to some technical problem. The 
literature is full of references to work 
by the principals. 

They were working on a new advanced 
house incorporating integrated mechanical 
systems with the structure when the 
company folded. 

The closing of the company was 
precipitated by recent cutbacks of the 
Federal government. While the total of 
government work was less than 30%, it 
still provided a significant portion. They 
tried to keep the team together, in 
expectation projects which had been 
promissed, but delayed for over 1 year. 

Unfortunately a highly competent, 
innovative team of experts has been forced 
to disband. The parting was amicable. 
However, the team has been split up, and 
cannot be reassembled easily. We wilL all 
be the losers for it. 
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THE MEASURE OF INSULATION 


Insulation is the key element of energy 
efficient building envelopes. A good 
insulating material has high resistance to 
thermal flow over a range of temperatures 
and stability over a long period of time. 

HOW DOES INSULATION WORK? 

Most insulation materials rely on air 
or a similar inert gas retained within 
small voids in a solid material. Thus it 
is not the glass fibers in fibregLass or 
the chemical in plastic foams that provide 
the insulation, but the air captured 
between the fibres or in the ceLLs. The 
insulating value is a factor of how these 
materials are put together. 

There are three basic classes of 
insulation materials: 

1. Mineral fibre or cellular materials: 
glass, rock or slag wool fibres, used as 
loose fill, preformed batts, or semi-rigid 
boards; perlite or vermiculite, usually 
used as loose fill. 

2. Organic compounds: cork, foamed 
rubber, polystyrene and polyurethane, 
usually rigid boards or foamed in place. 
Shredded cellulose fibres (chemically 
treated] are always used as loose fill. 

3. Metallic membranes: used for their 
reflective qualities (they must face an 
air space]. 

The type used will depend on the 
suitability for the specific application, 
local supply and cost. For the user, the 
bottom line is how well the insulation 
materials resist heat flow. 

The resistance to heat flow, know as 
the R (or RSI) value is determined by 
laboratory testing of a dry product sample 
at a specified temperature, in accordance 
witn standard technical procedures. All 
insulation products are measured in this 
way. A given product will always produce 
essentially the same results regardless 
who tests it, if the analysis is performed 
in accordance with the standard. 

The R value established in the 
laboratory is generally used to identify 
an insulation product. 

In use, the R value of a given product 
will not necessarily match that 
established by laboratory tests. R value 
will vary depending on the amount of 
moisture in the insulation (especially if 
condensation and wetting of the insulation 
takes place); varying temperatures; 


density of the insulation; and age of 
insulation. Some foam insulations 
deteriorate over time due to natural 
decomposition of organic products, or the 
dissipation of gasses used when foaming 
the product. 

INSULATION RATINGS 

How accurate are the manufacturer's 
claims? Producers' ratings of their 
products or systems are based on the 
laboratory testing which will not always 
refLect field conditions. 

When comparing R values, make sure that 
only equivalent figures are being 
compared. The R value of the insulation 
itself should be compared. Some 
manufacturers, knowing that the insulation 
is used as part of a composite assembly, 
will quote the R value of the total 
assembly and compare it to the R value of 
another product by itself - this usually 
makes their product Look better. 

Insulation is always used in 
combination with other materials. Is that 
significant? It can be in some cases - 
generally the lower the value of the 
insulation, the more significant the 
effect of the other building materials. 

Common practice in determining the 
rating of a building component is to add 
the thermal resistance of all the 
materials, such as for an exterior 2x6 
wall: 

Component 

Outside surface air film 
1x8" lapped wood siding 
1/2" plywood sheating 
6" batt insulation 
1/2" gypsum board 
Inside surface air film 

Total wall resistance (R) 

This exercise does not take into 
account any allowance for thermal bridging 
of framing elements, which can amount to 
as much as 12-20% of the wall surface 
area, thereby reducing total insulating 
value of the wall. The wall used in our 
example would actually have a total 
R-value of about 18.7. 

If insulation is compressed beyond its 
naturaL condition, it will lose insulating 
value. Thus a full 6" thick 'R20' 
fiberglass batt fitted into a 5 1/2" space 
will actualy rate approximately R19. 


R-value 

.17 

.81 

.62 

19.00 

.45 

.68 

21 .73 
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As a result of variability in 
construction practices and designs, onLy 
the nominal R value of the insulation is 
used in thermal analysis programs, such as 
HOTCAN. The error introduced is not 
considered significant enough in most 
cases to justify using detailed 
calculations. 

However, how accurate are the 
manufacturer's ratings? We have come 
across information that at least one US 
manufacturer of a glass fibre insulation 
which advertises its insulation as 'R19' 
is stretching the truth - tests (carried 
out by standard laboratory procedures], 
have shown the product actually rated R15. 

In Canada, some field tests of blown-in 
glass fibre insulations showed that their 
totaL R value was lower than that 
originally claimed by the manufacturer for 
a given thickness. That manufacturer has 
since modified the product to ensure a 
closer conformance to published data. 

Another factor that complicates the 
issue is that the thermal resistance of an 
insulation decreases with increasing 
temperature differences across it. For 
exampLe, an insulation with a tested value 
of R5 at a temperature difference of 10 c> C, 
may have an R value of 4.3 at a 
temperature difference of AO^C. 

For some insulations, the thermal 
resistance can decrease over time. 

Improper material handling or 
construction procedures can speed up the 
deterioration in insulation. 

Pincipal factors that influence 
insulation degradation include: 

Moisture : Any moisture in the 
insulation will reduce thermal resistance, 
but especially liquid condensate which can 
occur if warm moist air manages to pass 
through the insulation and condense on the 
cold side. The moisture fills the voids 
between the fibres, reducing insulation 
capability. Liquid water itself is an 
excellent conductor of heat, so it wilL 
speed the heat flow through the material. 

Moisture is an important consideration 
with porous materials such as loose fill 
and batt type insulations. 

Ultra violet degradation : Foamed 
insulations are subject to UV attack. 
Manufacturers specify that their products 
be kept covered until U6e, and once 
installed they be covered up as soon as 
possible. 


The discoloration of rigid polystyrene 
boards when exposed to the elements for a 
period of time, is a visible sign of 
material deterioration. It also means that 
the thermal resistance has decreased. 

Settlement : Loose fill insulations are 
liable to settle over time. Where loose 
fill is evenly spread out over a 
horizontal surface, as in an attic, the 
decrease of insulation value will be 
fairly consistent across the total 
surface. 

However, studies of cellulose fibre 
insulation have shown that the variation 
in material density (an important factor 
in thermal resistance value) is quite 
significant. Using the same weight of 
material with a different density will 
result in a difference in thickness of the 
installed layer and a different R value. 

Uniformity of density from bag to bag 
of cellulose fibre is extremely difficult 
to achieve. NRC studies suggest that +10% 
is the best uniformity possible. 

The consequences of variation of the R 
value due to settlement and material 
irregularity over a horizontal application 
of insulation is not as great as in the 
case of loose fill in a vertical cavity. 
Settlement in a waLl can create voids. A 
1" space along the top of a 2x4 frame wall 
may only account for about 1% of the area, 
but it can reduce insulation vaLue of the 
wall by about 7%I 

Settlement of insulation is not only 
restricted to loose fill insulations — 
batt insulations can also sag to create 
voids - especially if they are not the 
full depth of the wall or if they are 
narrower than the framing space into which 
they are put. 

Dust.: Staining is an indicator of air 
leakage - it also fills the voids in the 
insulation material, lessening insulating 
properties. 

Shrinkage: Most foamed insulations 
shrink as they set. The amount of 
shrinkage varies in accordance with the 
chemical nature of the foam and the 
conditions under which the application is 
made. This creates voids which will reduce 
resistance to heat flows. Shrinkage must 
be considered when using foamed 
insulations - especially foamed in place 
(though these are not often found in 
residential construction). 

It is Less well known that some 
manufactured foam boards will shrink even 
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after installation. This takes place as 
the foam sets. The shrinkage may have 
taken place by the time the insulation is 
delivered. Potential problems of shrinkage 
in foam boards can be avoided by staying 
away from butt joints in single layers of 
rigid boards in favour of lapped 'shiplap' 
type joints. 

AVOIDING PROBLEMS 

The problems and shortcomings of 
insulation will always be with us. Some 
can be overcome by manufacturers improving 
their quality control or production 
processes. Others are part of the nature 
of the material. 

Proper Installation 

Many of the problems associated with 
insulation are a result of improper 
installation procedures. Unfortunately, 
insuLation applicators usually work on a 
piecework basis, so they have every 
incentive to cut corners - especially if 
they can get away with itl 

The most important feature of a good 
insuLation job is that the insuLation be 
fitted snuggly and uniformly, to provide a 
consistent, even coverage, avoiding any 
gaps that could provide spaces for 
convection currents to develop. 

Attic InsuLation: Blown loose fill 

The best way to be certain that Loose 
fill insulation will reasonably match the 
desired R value is to ensure that the 
applicator uses the number of bags of 
insulation specified by the manufacturer. 

It is not unknown for installers to 
fluff up the material more than required, 
and apply the insulation to a designated 
depth using less material than designated 
by the manufacturer for a given R value. 
But the lower density will not provide the 
thermal resistance, not to mention that it 
will settle more over time. The installer 
leaves the owner with the impression he's 
done a good job ("Look, I've put in 12 
inches of insulation, just what you 
ordered") but he's used 3 less bags of 
insuLation (for which he's charging). 

Attic Isulation: Batts 

Batt insulations should be laid snug 
against all framing members, and if more 
than one layer is used, they should be 
laid perpendicular to each other. Special 
attention should be paid to ensure that 
joists/truss members be covered where 
possible to cut down on thermal bridges 


and to avoid small voids against the 
framing, which Leave neat channels for 
convection currents. 

Wall Insulation 

The most common material used is batt 
insulations. Improperly installed, they 
can reduce thermal resistance. This 
usually happens when batts are stuffed 
against framing. 



Batts are made just slightly wider than 
framing, meaning the installer must force 
the batts into the cavity. The edges of 
the batts are bunched, and the voids 
created provide a nice channel in which 
vertical convection currents can develop, 
to siphon heat out. 



Another major problem area is around 
electricaL wiring. Installers will not 
always cut through the insulation 
adequately, so as to cover the wiring 
tightly. 

The important issue for the user is to 
anticipate the shortcomings of the 
material and plan around them. It is 
easier to solve problems before they 
happen! 
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R2000 TECHNICAL STANDARDS REVISIONS 


The R2000 Program technical standards 
are changing this spring. The effective 
date for the changes will be announced 
later, when the new H0T-2000 computer 
program is available (tentatively early 
April 19B6) . 

The H0T-2000 computer program is a new 
more sophisticated version of HOTCAN which 
has been the backbone of the R2000 
Program. The new software is supposed to 
be more accurate (within + 2 % compared to 
HOTCAN's + 10%J. HOTCAN has tended to 
provide performance predictions that are 
lower than actual monitored data. 

H0T-2000 will also take into account 
predicted performance of specific 
mechanical equipment. 

PRINCIPAL REVISIONS 

Energy Consumption Targets 

A new combined annual energy 
consumption target for space heating and 
domestic water heating. This means that 
the performance of heating and ventilation 
equipment will be calculated, so that the 
builder can consider better equipment as 
well as building envelope design, and not 
be penalized. The rate of energy use for 
appliances, lighting, and occupancy have 
been modified to reflect monitored data. 

The H0T-2000 program gives credit to 
better performing mechanical equipment 
(such as high efficiency condensing 
furnaces, solar water heaters, heat pumps, 
etc.) which could offset the impact of a 
Lower grade window or wall section. 

The most significant change is that the 
ventilation rate will now be assumed to be 
0.4 air changes per hour (0.05 ACH natural 
air Leakage plus 0.35 ACH average 
continous ventilation), or the minimum 
ventiLation rate required, whichever is 
greater. 

Ventilation Reouirements 

The old ventiLation requirements caLled 
for a demonstrated capability to supply .5 
air changes per hour, or a minimum of 100 
cfm, whichever is greater. 

New standards now call for the house 
ventilation system to supply continuous 
ventilation at a rate of 10 cfm (5 iys) 
for each room (including kitchen and 
bathrooms) plus 20 cfm (10 L/s) for 
basement and utility room. Combined rooms 


(such as Living and dining area) must be 
treated as 2 separate rooms. In addition, 
the system must be capable of providing an 
additional 50 cfm (25 iys) on an 
intermittent basis. 

There must be the capacity to exhaust 
air at the rate of 50 cfm from each 
bathroom, and 100 cfm from the kitchen. 
(This a new National Building Code 
requirement). 

The required ventiLation capacity may 
be provided by a central HRV system, 
separate unit fans, or a combination. 

However, regardless what ventiLation 
system is used, the continuous ventilation 
must be balanced. Balanced ventilation 
systems in continous operation can't 
create more than 10 Pascals pressure 
difference across the building envelope, 
or 20 Pascals when continuous and 
intermittent ventilators are running (such 
as the extra exhaust fan). 

For example, a three bedroom house, 
with 2 bathrooms and basement may require 
(on a room count) 120 cfm of continous air 
supply. With the 50 cfm extra required, 
total supply requirement is 170 cfm. 

Assume an HRV system with a capacity to 
supply 170 cfm is available for use. This 
will provide the required supply capacity. 
As the house requires a 200 cfm exhaust 
capacity, the balance can be provided by a 
separate 30 cfm exhaust only fan. 

Continous operation of ventilation 
systems refers to average conditions, 
allowing for the ventilators to be off 1 
hour in 24 for defrost cycles. 

If any appliances that exhaust more 
than 150 cfm are installed, a separate 
make-up air source is required. Most 
electric clothes dryers exhaust at a Lower 
rate, so they do not need special 
consideration, but Jen-Air type cooktop 
stoves and Larger central vacuum systems 
will require make-up air. 

The new ventilation requirements are 
based on ASHRAE standards, which were 
developed on the basis of ventilation 
required to maintain a safe indoor levels 
of fresh air for human occupancy. They may 
still be somewhat arbitrary, and no doubt 
will be debated for some time to come. 
However, the new standards will make it 
easier to meet ventilation requirements, 
especially for larger houses. Previously, 
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the .5 ACH requirement made ventiLation 
systems for larger houses difficult to 
meet. 


Minimum Envelooe Reouirements 

Changes have been made to the minimum 
exterior waLl insulation requirements, to 
reflect to Local climate. 

EXTERIOR WALLS 

ABOVE GRADE 

DEGREE DAYS (DDC) 

RSI R 

3500 or Less 
5000 

6500 

8000 or more 

3.0 17 

3.6 20 

4.1 23 

4.5 26 

EXTERIOR WALLS 
BELOW GRADE 

RSI 2.1 (R12) for full 
interior height 

WINDOWS 

Double glazed, 12.5mm 
(.51n) air space 

AIRTIGHTNESS* 

NLA no greater than 

0.7 cmVm 2 


(If the R2000 program is meant to 
encourage innovative approaches, aren't 
these starting to get very prescriptive?) 


* Airtiahtness 

Up to now the R2000 standards caLled 
for a house to have an air Leakage rate no 
greater than 1.5 air changes per hour at 
50 Pascals pressure. 

The new term to learn is the NLA or 
Normalized Leakage Area . This is a measure 
of the total openings in the building 
envelope. It is measured exactly the same 
as the air changes, with a blower door, 
but at much Lower pressures. 

The old standard was biased in favour 
of large volume houses. The new measure is 
more directly related to the size of the 
house, and to the principal sources of 
heat Loss in the house - the holes through 
the envelope. ALL houses will now be 
treated the same. 

The new requirement is that the NLA 
shall be no greater than 0.7 cmVm 2 -. This 
is the same as saying that the maximum 
allowable leakage area is about 1 sq. inch 
per 100 sq.ft, of surface area. 


If you want to convert air changes per 
hour at 50 Pa to NLA, the formula is: 

(this gives a reasonably close correlation 
- within + 10%J 

NLA= ACH x vol > envelope area 

2 * 

where: 

NLA = normalized leakage area (cmVm 2 ) 

ACH = air changes per hour @ 50 Pa 
vol = house volume in cubic metres 
envelope area = total surface area of 
house envelope (m 2 -) - 
includes all surfaces 
that separate heated and 
unheated space, including 
foundation walls and 
floors 

Combustion Equipment 

Open unvented combustion equipment 
(naturaly aspirating) such as gas, oil or 
propane are not permitted. Only directly 
vented (sealed) combustion or forced draft 
vented appliances are permitted. 

Wood stoves and fireplaces are 
permitted provided that they are equipped 
with tight fitting doors, dampers and 
chimney connections, and shall be provided 
with a separate outdoor air supply 
connected directly to the firebox, capable 
of supplying the total air requirements. 


SEMINAR 

ADVANCED PROBLEM-FREE CONSTRUCTION 
REDUCE COSTS, BUILD SMART 
Answers on moisture, durability, cost, 
and airtight drywall approach. This 
seminar will teach you how to build 
comfortable, affordable, energy efficient 
houses with no rot or leaks. Make your 
houses perform the way they should. 

Presented by Joe Lstiburek, prominent 
residential building scientist. 

VANCOUVER: March 26-27, 1986 at the Delta 
Airport Inn, Richmond. 

EDMONTON: April 24-25, 1986 at the Terrace 
Inn. 

For detailed information and registration: 
In Vancouver, contact S0LPLAN REVIEW, 
(604)-689-1841 

In Edmonton, contact Howell-Mayhew 
Engineering Inc. (403)-481-9251 
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HRV RATINGS 


ALL HRV units installed in R20Q0 houses 
must be tested to new CSA standards. These 
include extended cold weather operation 
(72 hours continous with an exterior 
temperature of -25°C). As of publication 
date, 5 units have been tested and are 
approved for use in the R2000 program. A 
number of other units may be accepted 
shortly. 

A year ago, the first test results 
published by EMR Listed 12 models. You may 
ask what's happened to the others? Are 
they all duds? Not necessarily. 

The cost of undertaking the testing and 
paperwork has been estimated at about 
$80QD. Each time refinements are made, new 
revised models must undergo the testing 
process. Given the Limited size of the HRV 
market at the moment, that is a large sum 
of money. As a result, manufacturers are 


1. These efficiency ratings are for use in the HOT-20bo 
computer analysis only. 

2. This rating guide should not be used as the sole 
basis for selecting a heat recovery ventilator. 

3. Individual HRV specification sheets which provide 
a summary of test results tested to CSA standard C439 


hesitant to rush to get full scale testing 
on their units until they are satisfied 
they have a product that has all the 
refinements built in. 

Blackhawk Industries and P.M. Wright 
Ltd. (Fan-X-Changer) have units undergoing 
testing, and hope to have new results 
availabia shortly. 

Star Heat Exchangers have made changes 
to their models, the principal being 
redesigned controls - which will 
incorporate a micro-processor based 
control system. This will provide a 
continuous monitoring of the ventilation 
flows to ensure a balance. This new unit 
is undergoing testing. 

As we receive more information on the 
new products and test results, we will 
pass them on to our readers. 


at the Ontario Research Foundation should be consulted 
when selecting HRV equipment. 

4. * The Nutone AL200 could not supply an airflow of 
55 1/s at -25?C because the existing defrost control 
option causes a reduction in ventilation at temperatures 
below -13°C. 


NET VENTILATION 
CAPACITY (L/s) 
50Pa lOOPa 

HEAT RECOVERY VENTILATOR EFFICIENCY RATING (%) FOR HEATING SEASON NOVEMBER THROUGH MARCH 

VANCOUVER, B.C. 
(3000 DDC) 

WIN0S0R, 0NT. 
(3590 DOC) 

TORONTO, 0NT. 
(4100 0DC) 

HALIFAX, N.S. 
(4120 DDC) 

MONTREAL, QUE 
(4500 DDC) 

ST. JOHN'S NFLD 
(4800 DDC) 

QUEBEC, QUE 
(5000 DDC) 

SUDBURY, 0NT. 
(5400 DDC) 

WINNIPEG, MAN. 

(5900 00C) 

SASKATOON, SASK. 

(6100 DOC) 

WHITEHORSE YUKON 

(6B79 DDC) 

FT. SMITH N.W.T. 

(7300 DDC) 

FROBISHER BAY 

(9B00 DOC) 

CAN RAY INC 54 50 

2000EX-H 

54 

54 

54 

54 

53 

54 

53 

53 

52 

52 

51 

51 

50 

CES INC 64 58 

venEE 2000/2D 

64 

64 

64 

64 

63 

64 

63 

62 

61 

60 

60 

59 

58 

ENVIRONMENT AIR 5B 56 

NPR275—7A-RD 

58 

58 

58 

58 

58 

58 

56 

57 

57 

57 

56 

56 

56 

NORTRON 7B 56 

AIR CHANGER DR275 

78 

77 

76 

77 

74 

77 

73 

72 

66 

64 

63 

59 

55 

NUTONE 68 32* 

AL 200 

68 

66 

65 

67 

62 

66 

60 

58 

48 

47 

47 

39 

33 


NATURAL GAS HEATING SYSTEMS 

By David Blythe 

For an energy efficient or low energy 
home, the builder may wish to consider a 
natural gas heating system where natural 
gas is available. High oil prices, oil 
shortages, government conservation and 
off-oil programs have encouraged increased 
natural gas useage in recent years. 


Gas furnaces and boilers have faced 
tough competition from electric heating in 
low energy houses, because of their poor 
performance, and their capacity has been 
too high to meet typical low heat loss of 
enerfy efficient homes. Until recently, 
the efficiency of most gas units was not 
high - typically about 55%. Increased gas 
cost and competition from electric heating 
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has also given a push to improvement of 
the technology in this field. Many 
products have been rushed into the market, 
with the resultant problems in servicing, 
installation, etc. 

As disussed in a previous issue, 
natural gas has several advantages over 
other systems. Natural gas forced air 
systems can be connected directly to 
humidifiers and electronic air filters 
which some homeowners may desire (but in 
low energy homes low humidity is seldom a 
problem). 

Natural gas fired heating systems may 
also fit in with other gas appliances such 
as gas fireplaces and water heaters. A gas 
boiler may be able to provide space 
heating, and with the addition of 
appropriate heat exchangers, water, spa or 
pool heating. 

Recently high efficiency models and 
smaller, low BTU output models which more 
closely match house heat Loss have been 
developed. This is an important point, for 
to be efficient, the unit should be 
operated close to full capacity. Standard 
practice in the past has been to grossly 
oversize the heating plant to provide an 
"extra margin of safety". 


MEDIUM EFFICIENCY FURNACES (NON-CONDENSING) 

MAKE 

COMBUSTION 

EFFICIENCY 

HEAT OUTPUT 

AIRC0 TURBO 8300 

83% 

49,000 TO 124,000 BTU/HR 

AMANA BOILER 

83% 

70,400 TO 99,600 BTU/HR 

CARRIER SUPER 
SAVER 

83% 

39,000 TO 139,000 BTU/HR 

COLEMAN DES 

83% 

45,000 TO 96,000 BTU/HR 

FLAME MASTER III 

80% 

44,000 TO 110,000 BTU/HR 

ICG ULTIMATE II 

80% 

46,8 00 TO 100,000 BTU/HR 

LENNOX 

CONSERVATOR 3 

80% 

41,000 TO 81,000 BTU/HR 

YORK 2000 

84% 

52,500 TO 67,900 BTU/HR 


ALL units have induced draft fan, and can be vented with 
water heater. 


In general, when new or imported units 
are being considered, it should be 
remembered that there may be some initial 
problems (just like automobiles the first 
year contain more than their share of 
problems). Replacement parts or servicing 
may be difficult to get, and trades may 
not be familiar with key design features. 
This is especially true with some of the 
new high efficiency furnaces. 


HIGH EFFICIENCY FURNACES AND BOILERS [All units are condensing type) 


MAKE COMBUSTION TYPE HEAT OUTPUT VENTING 

EFFICIENCY 


CLARE MEGASAVE 

96% 

FURNACE 

29,000 TO 114,000 BTU/HR 

2" CPVC VENT 

HORIZONTAL OK 

COLEMAN T.H.E. 

89-92% 

FURNACE 

40,500 TO 82,900 BTU/HR 

2" CPVC VENT 

HORIZONTAL OK 

ICG KEEPRITE 
ULTIMATE III 

96% 

FURNACE 

48,000 TO 98,400 BTU/HR 

2" ABS VENT 

HORIZONTAL OK 

HYDROTHERM 

HYDROPULSE 

94% 

BOILER 

45,700 TO 91 ,400 BTU/HR 

SMALL DIAM PLASTIC 

PIPE COMBUSTION & VENT 
HORIZONTAL OK 

LENNOX G14 

TO 98% 

FURNACE 

36,000 TO 72,000 BTU/HR 

2" PVC COMBUSTION AIR 
& VENT HORIZONTAL OK 

AMANA CONDENSING 
FURNACE 

95% 

FURNACE 

76,000 TO 95,000 BTU/HR 

2" PVC VENT 

HORIZONTAL OK 

DUOMATIC/OLSEN 
ULTRAMAX FURNACE 

95% 

FURNACE 

56,600 TO 85,900 BTU/HR 

2" ABS VENT 

HORIZONTAL OK 

FLAMEC0R BOILER 

96% 

BOILER 

38,400 TO 76,800 BTU/HR 

4” ABS VENT 

HORIZONTAL OK 

WEIL McLAIN 

VHE BOILER 

87% 

BOILER 

51 ,000 TO 127,000 BTU/HR 

3" STAINLESS STEEL 
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There have been few problems with 
medium efficiency furnaces and boilers 
(but then they have been around much 
longer]. These units have spark 
[electronic] ignition and induced draft 
exhaust. These improvements increase 
efficiency as well as reduce exfiLtration 
heat Losses for the building as a whole. 

In tight houses, it must be remembered 
that open naturaly vented appliances are 


not permitted inside the heated building 
enclosure. Sealed combustion air units 
must be used if inside the envelope. In 
milder parts of the country, naturaly 
aspirating units could be located outside 
the shell (e.g. in an attached garage or 
an unheated crawl space]. If handled 
correctly, placing the heating plant 
outside should not cause too many 
problems, nor lose too much heat. 


HOW MUCH DOES ENERGY COST? 


You may be interested to know how residential energy costs 
compare across Canada. These are average provincial rates charged 
to residential consumers (including taxes) as of Oct. 1985. 


PROVINCE 

ELECTRICITY 
ff/kwh $/GJ 

NATURAL GAS 
$/m3 $/GJ 

OIL 

(S/i 

S/GJ 

NEWFOUNDLAND 

6.14 

(+17.6%] 

17.05 


40.7 

(+9.9%) 

10.44 

PRINCE EDWARD 
ISLAND 

9.31 

(-.2%) 

25.86 


38.7 

(+8.9%) 

9.92 

NOVA SCOTIA 

6.57 

(0.0%) 

18.25 


38.3 

(+9.7%) 

9.82 

NEW BRUNSWICK 

6.54 

(+9.2%) 

18.16 

.286 

(-2.2%) 

7.57 

38.9 

(+9.2%) 

9.97 

QUEBEC 

4.36 

(+2.3%) 

12.11 

.26 

(-.5%) 

7.41 

38.5 

(+8.1%) 

9.87 

ONTARIO 

5.09 

(+8.5%) 

14.14 

.26 

(+1.4%) 

6.88 

38.3 

(+10.7%) 

9.82 

MANITOBA 

4.16 

(+6%) 

11 .55 

.214 

(+3.4%) 

5.66 

38.3 

(+10.0%) 

9.82 

SASKATCHEWAN 

5.19 

(+5.9%) 

14.41 

.159 

(+2.3%) 

4.20 

37.9 

(+9.9%) 

9.72 

ALBERTA 

5.19 

(+4.1%) 

14.41 

.143 

(+8.0%) 

3.78 


BRITISH COLUMBIA 

5.82 

(+9.3%) 

16.16 

.197 
(+1 .4%) 

5.21 

37.6 

(+9.5%) 

9.64 

These figures are 

based on 

latest available 

data from EMR. 



The $/GJ provides a direct comparison of unit energy cost between 
energy sources. No allowance is made for actual conversion 
efficiency. 

The % figure is the change over last year's prices. 


How do we compare to other places? A 
random sample of other locations shows us 
what others in the world are paying. The 
following are electricity costs (in 
Canadian dollars]: 

Detroit $.11/kwh 

Los Angeles .12/kwh 
New York City .20/kwh 
Rome .14/kwh 

Seoul Korea .45/kwh (if over 2000 
kwh/month) 


To make these figures 
meaningful, we ran the 
information for a 1095 sq.ft, 
three bedroom, split level house 
(330 sq.ft, slab on glade] with a 
660 sq.ft, basement through the 
H0TCAN program. The construction 
details were modified so that the 
house would meet R2000 
requirements for each location. 
This tabLe shows estimated space 
heating costs for this house. 

Note: gas prices do not 
include any meter charges. 


CITY 

ELECTRI¬ 

CITY 

NATURAL 

GAS 

OIL 

ST. JOHN'S NFLD 

$368.27 


$300.45 

HALIFAX NS 

307.95 


220.95 

CHARLOTTETOWN PEI 

519.47 


265.78 

FREDERICTON NB 

383.90 

$216.27 

281.05 

QUEBEC 

297.21 

194.07 

323.02 

OTTAWA 0NT 

270.00 

177.67 

250.06 

TORONTO 0NT 

282.59 

177.74 

250.16 

WINDSOR 0NT 

253 .94 

167.10 

235.19 

WINNIPEG MAN 

318.86 

207.32 

354.50 

REGINA SASK 

417.10 

164.61 

374.89 

CALGARY ALTA 

328.25 

118.10 


VANCOUVER B C 

208.29 

91 .14 

166.20 
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LETTERS TO THE EDITOR 


Si r, 

In the Oct.-Nov. 85 issue there was a 
letter from J.B. Donaghy, of the Plastic 
Film Manufcturer 1 s Association, stating 
that the plastics industry was being 
treated unfairly. Maybe the industry has 
been getting more that its share of abuse, 
but I think it is justified in a lot of 
cases - and that comes from a pro 
double-wall polyethylene supporter. 

In April 1985 I decided to find out for 
sure just what was known about poly 
degradation. There has been a lot of 
comment on the subject but it was 
difficult to obtain actual studies. The 
latest was one by Scanada Consultants done 
for CMHC. This report showed that some 
poly was standing up remarkably welL, some 
showed signs of breakdown after a few 
years, and some showed deterioration while 
still on the shelf. I also phoned the 
National Research Council. They had been 
testing several houses for seven years and 
none of them showed any increased leakage 
because of poly degradation. 

Everyone interprets results 
differently, but after talking to these 
people and reading the reports I 
concluded: 

-there was definitely a problem with 
some poly, 

- the newest poly appeared to have more 
problems than the old, 

- the economics of poly manufacture 
were directly linked to the quality, 

- some of the breakdown was attibuted 
to the high temperatures and pressures 
occuring during the manufacturing process. 

At this time it was stated that the 
film industry and various government 
agencies were working on a set of 
guidelines and new specifications for the 
manufacture of poly. For the present, it 
was suggested: 

- use a reputable company that has been 
around for years and is concerned about 
its reputation, 

- find the company that uses pure 
polymers in all of its poly, including the 
thicker ones such as 6 mil, 

- if there was still some concern then 
possibly use greenhouse grade poly. 

I then attempted to contact the major 
manufacturers that supply our area. One 
company did return my calls and I was 


assured that there was nothing wrong with 
the product; they did use pure polymers; 
the manufacturing process was good; and 
they were waiting for the new standards 
before making any changes. 

The first application that involved 
poly was later that fall, a house for 
which I had contracted the insulation, 
poly, sealing and ventilation. The poly 
appeared a little cloudy but no different 
than usual. After the poly was installed 
on tne wall you could take your finger 
along the four foot fold and it split with 
very little pressure. The poly packaging 
had been in good shape but unless somebody 
had switched wrappers, the poly was 
definitely showing signs of deterioration. 
On questioning the insulators that were 
installing the poly, they said this was 
not an uncommon occurence. 

I contacted the local wholesaler. He 
supposedly had never heard of this 
problem. Back to the manufacturer again, 
but this time my calls were not returned. 

My next encounter with poly brought the 
clearest poly I had ever seen, in fact so 
clear I thought they had mistakenly sent 
the more expensive clear storm window 
material. My jubilation did not Last long 
as the same job brought the same cLoudy 
poly for the main vapour barrierm even 
though there were no obvious signs of 
deterioration like in the last house. 

I've just finished reading an article 
on a poly that is manufactured in Sweden 
and now is being sold in the United 
States. It has supposedly gone through 
accelerated aging tests, by independent 
agencies, and is guaranteed for 50 years. 
The cost of the 8 mil poly appears to be 
comparative to that of greenhouse grade 

poly. 

I've been studying this issue since 
April; presumably the poly manufacturers 
for longer. Yet we are still without a 
product that will last the lifetime of the 
buiIding. 

The manufacturers of "Tyvek" introduced 
a new product that easily replaces the 
commonly used building paper. One assumes 
the product has gone through some form o 
aging tests and will stand up. What we 
need is a poly product that will stand up 
for 50 or 60 years, with or without a set 
of guidelines or specifications governing 
the industry. 
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NEW PRODUCTS 


The heat has been applied to the poly 
industry, but the same applies to all 
building materials. All products that we 
are using such as building paper, 
acoustical sealant, gaskets, insulation, 
etc. should be required to have 
independent aging tests, and be expected 
to perform as long as the Life expectancy 
of the buiLding. 

I've been involved in the energy 
conservation field for three years now, 
and at the begining heard a lot of people 
say, slow down. Along with a Lot of others 
I scoffed at them, but now I'm not so 
sure. I have nothing against new ideas or 
systems, but the idea of testing unproven 
products in the field under the guise of 
new technology should be stopped. Even the 
airtight drywall approach has replaced its 
gaskets as the original gasket materials 
would not stand up over time. Poly, and 
some other materials are not performing 
satisfactorily, but let's not replace them 
with the handiest [but uncertain) 
alternatives. 

Maybe I'm being naive about the 
economics of accelerated aging tests but 
since the government would probably end up 
paying for future solutions, possibly 
money spent now would be more productive. 

In another article you mentioned the 
monies that were being alloted for 
research in building technology for both 
Canada and Sweden. I always thought that 
we have been eating dust in regards to 
Sweden's technology; and if those figures 
are correct, we won't have to wory about 
the dust as it will have settled by the 
time we get there. 

Carl Curtis 

Energy Design, Salmon Arm, B.C. 


B C HYDRO QUITS DOUBLE E 

B.C. Hydro has quit its participation 
in the Canadian Electrical Association's 
Super Energy Efficient Home Program (the 
super double E). This means that the 
utility has bowed out of active 
participation in energy efficient housing 
programs. 

This leaves the R2000 Program as the 
only program in the province delivering 
low energy building activity. 
Unfortunately, it doe6 not have the 
profile nor resources to handle public 
enquiries that the utility has. 


HABITAIR ENERGY CENTRE 

Efficient integrated mechanical systems 
that incorporate ventilation, heating, 
heat recovery, domestic hot water heating, 
and air conditioning systems in one 
efficient, easy to install package are the 
builder's dream. A number of companies are 
working on a variety of schemes to 
accomplish this. 

With the fanfare that only a large 
corporation can afford, Fiberglas Canada 
Inc. has launched its new "all-in-one" 
mechanical unit they call the HABITAIR 
Energy Centre. It incorporates the latest 
Swedish technology, for which Fiberglas 
Canada has exclusive rights in Canada and 
the USA. 

The HABITAIR unit has two components 
that together provide heat recovery, 
ventilation, hot water and background 
cooling. 

The heat recovery module contains an 
air to water heat pump and hot water tank. 
The function of the unit is to extract 
heat from air being exhausted from the 
house. The heat is transfered to the 
domestic hot water tank by a refrigerant 
cycle similar to that used in a 
refrigerator. 

The winter operation pulls air 
continuously from bedrooms (high on the 
wall) as well as bathrooms and kitchen 
through the heat recovery module. When 
domestic hot water needs are satisfied, 
hot water is made available for space 
heating. 

When space heat is required, hot water 
is pumped to a fan coil in the air 
distribution module. A continously running 
fan extracts heat from the domestic hot 
water being pumped through it. If there is 
insufficient heat in the hot water, a 
back-up electric heater (not part of 
HABITAIR) cuts in to provide additional 
heat. 

In summer, the air flow is altered 
manually to allow the unit to operate as 
an air conditioner. Continuously 
circulated air passes through the module 
where it is cooled and dehumidified before 
it is returned to the house. Stale, warm 
exhaust air is vented directly outside. 
Cool air is sent to the bedrooms, and 
returned through the floor outlets in the 
living area. 


12 


SOLPLAN REVIEW February-March 1986 



In summer, heat for domestic hot water 
is extracted from the recirculated house 
ai r. 


Fiberglas Canada is putting 30 units 
into houses across the country this year 
to introduce the technology and equipment 
to builders. Their performance will be 
monitored. 

At the moment units are imported 
directly from Sweden. Production in Canada 
is expected by late 1986. 

A unit installed in 1984 in a 3000 
sq.ft, house with full basement in the 
Toronto area provided first year total 
electric bills of just over $600.00. This 
was 30% below predictions done by 
simulation. 

Houses already have heat pumps, and in 
fact have had them for well over 20 years. 
The common household fridge and freezer 
are just a version of a heat pump so that 
properly assembled, reliability should not 
be a concern. The compressor unit will be 
warrantied for 5 years. 

The HABITAIR unit is rated as having an 
output of 2.2 kW of heat, so but for the 
most exceptional houses, additional space 
heating will be needed unless a larger 
unit is developed. Excellent performance 
will have to be demonstrated to justify 
the outlay of $3000-4000 for the system. 

The major concern, and source of 
controversy about HABITAIR relates to how 
the total system works. The unit operates 
in an exhaust only mode, keeping the house 
under slight negative pressure. The system 
relies on a looser construction, in the 


2-3 air changes per hour range. The loose 
envelope is supposed to provide the 
channels by which fresh air is brought 
into the house. 

The theory is that colder incoming air 
keeps the building structure dry, avoiding 
problems of interior moisture migrating 
out into the structure and condensing, as 
could happen if the house were positively 
pressurized. This may well be a valid 
assumption in predominantly dry climates. 

However, we wonder how the system will 
work in damp coastal areas (there has been 
considerable interest in Nova Scotia and 
B.C. where a number of the demonstration 
units are being installed). What is the 
possibility that by drawing moist air into 
the building structure, it will make a bad 
situation worse? 

In coastal cLimates, relative 
humidities of 100% at relatively warm 
temperatures are quite common, so that by 
the time the air is brought into the 
house, its relative humidity is still 
high. Sudden temperature changes can 
quickly lead to conditions where the moist 
air will condense on adjacent surfaces. 
High moisture levels provide ideal 
conditions for deterioration of wood. 

A major feature of low energy houses is 
that the construction is tightened up to 
minimize uncontrolled air Leakage, a major 
source of heat loss and drafts. The 
HABITAIR system relies on random openings 
in the construction envelope as the source 
for fresh air - but this can lead to very 
uncontrolled air leakage. 

Current building practices show that 
tighter construction is feasible - even 
for the large tract builders. A well bui t 
house may not have enough random openings 
to provide adequate fresh air into the 
house. A special fresh air intake may have 
to be considered with this system. This 
may be needed especially if the house has 
a fireplace or wood stove, otherwise the 
house could experience serious 
backdrafting through the flues. 

Radon could be a potential problem in 
some parts of the country. A house that is 
under negative pressure will draw air in o 
it - if the soil below the house is ra °n 
rich, radon leakage into to house coul e 
expected. 

We wonder if the marketing of this 
system is not being started prematurely, 
before adequate exprience in the field has 
been gained? 
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NEW PRODUCTS 


THERMOFILM Sunstrips 

Low temperature radiant heating systems 
provide an efficient, comfortable heating 
system. Last year we profiled the ESWA 
heating foils, which were just introduced 
to Canada. The success of ESWA, has 
spurred the Thermofilm Corp. of Condord, 
Ont. to actively promote its FLex-Heat 
ceiling heating system. 

The Thermofilm elements contain no 
wires or metal resistors. Rather, they 
consist of a fiberglass matt impregnated 
with a graphite and carbon polymer mixture 
designed to generate a controlled electric 
resistance desired to provide an evenly 
distributed heat over the entire surface. 
Thin copper contact tapes are applied 
along each edge of the cloth to supply 
power. 

The heating element is enclosed between 
Layers of polyester film, resulting in a 
thin [.5mm] profile. Panels can be made in 
a variety of sizes, with an overlapping 
strip to tack onto joists. Ceiling 
finishes are applied directly over the 
element. 

The element is soft and flexible, 
permitting it to be formed to a variety of 
contours and shapes. Because it is non 
metalic, it does not develop brittLeness 
with repeated heating-cooling cycles - a 
common failure mode for coventional 
metalic electric heating elements. 

The unit generates evenly distributed 
heat output over its entire surface. A 16" 
wide panel is rated at 21 watts/lin.ft. 
while a 24" wide panel is 31 watts/lin.ft. 
An interesting feature is that because it 
is a surface, not a strand, the panels are 
not restricted to premanufactured sizes. 

If a given panel is too long, it can be 
trimed on site. 

A major advantage is that because of 
its continuous surface, a panel will not 
be short circuited or damaged if it is 
cut, punctured or torn. An element with 
series wiring [such as ESWA) will. 

However, while a nail through the panel 
will not destroy the heating ability 
component, we wonder about the problem of 
a nail or hook screwed through the element 
and left in place - will it remain Live 
and cause a safety problem? The 
manufacturer claims it will not be live. 



CSA certification for residential use 
has not yet been obtained but is expected 
soon. Thermofilm has been used for over 10 
years, largely in Ontario, in a variety of 
commercial and industrial applications. It 
has been used in residential applications, 
but each use requires special approval of 
local electrical authorities. 

The cost is competitive with ESWA 
foiIs. 

A manufacturing plant is about to be 
set up in B.C. to serve the Western 
Canadian market, where it will be marketed 
under the name Sunradiant Suntrips. 

For information: 

ThermofiLm Corporation 
8241 Keele St. Unit #7 
Concord, Ont. L4K 1Z5 
(416)-669-4166 
or: 

Sunradiant Heat International Inc. 

10 - 11171 Horseshoe Way 
Richmond, B.C. V7A 4S5 
(604J-271-3223 
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LEBCO NEWS 


Starting with this issue there will be 
a regular column of analysis and opinion 
prepared by the Low Energy Building 
Council (LEBCO). LEBCO is a part of the 
Solar Energy Society of Canada (SESCI). 
Its goal is to promote energy efficient 
building (see SOLPLAN REVIEW #4). 

WHY LEBCO? 

Presently there is a need for an 
effective lobby for energy conservation in 
Ottawa. Since coming to power, the 
Conservative government have only been 
interested in oil and gas. Wags in Ottawa 
have renamed Energy Mines and Resources 
(EMR) the Department of Oil and Gas (or 
DOG for short). 

The Tory record speaks for itself. 
Energy R&D at the National Research 
Council has been eliminated. The R2000 
program has been fingered by the Nielsen 
Task Force. The National Building Code is 
seen as too much regulation. Information 
programs are being cut in half. 

No doubt some government conservation 
programs could and should have been cut. 
The problem is that the government's 
retreat from energy conservation has been 
so fast and so complete that it has 
created the public impression that energy 
conservation is no longer important. 

We all know that this is not the case. 
Buildings being built today will be around 
long after conventional resources have 
been depleted. It is oil and gas that is 
the declining industry - not conservation. 

A revitalized LEBCO is determined to 
get the message out that energy efficient 
building is still important. The 
organization aims to bring together the 
fragmented components of the low energy 
building industry and provide a common 
voice. LEBCO recognizes the broad base of 
the industry. As well as designers and 
builders, there are the manufacturers of 
energy conservation products, energy 
anaLysis consultants, auditors, 
retrofitters and researchers. 

At present, the LEBCO membership is 
small in number but impressive in talents 
and skills. To be credible, the 
organization urgently needs a larger and 
broader membership base. 

On a shoe string budget, the task of 
LEBCO is to get the message out. The 
issues are straightforward. Energy 
conservation is potentially a 


multi-billion dollar industry that can 
create thousands of permanent jobs and can 
produce or rather save energy at a price 
more than competitive with natural gas. 

As a cold climate country, Canada 
should be a world leader in the new 
technology. Thanks to the Prairie 
pioneers, Canada was once ahead of the 
game. Today, our lead is slipping. The 
next generation of energy efficient 
buildings is more technology intensive. It 
is more complicated than pots of sticky 
sealant and thick walls of insulation. If 
Canada wants to compete, there has to be a 
continuing and consistent R&D effort. Pink 
flamingoes may be yesterday's fad, but the 
need for energy conservation is still 
there. Join up with LEBCO - it is a good 
investment for the future growth of your 
business. MG 

PRODUCT SHOWCASE 

As part of this year's SESCI conference 
in Winnipeg (June 23-26). LEBCO is 
organizing a product showcase. The object 
is to allow manufacturers to present new 
products to those attending - the leading 
designers and builders of low energy 
housing in Canada. 

The benefit to the manufacturer is that 
he can avoid the cost and time involved in 
putting together a trade exhibit which is 
sparsely visited over the conference 
period. At the product showcase, the 
manufacturer is centre stage with an 
attentive audience. The format wilL allow 
the manufacturer a ten minute period to 
describe the product plus a ten minute 
free wheeling question and answer period. 

A LEBCO technical panel will review all 
products to be showcased. The conditions 
for acceptance are that the product must 
be new and innovative, and be of interest 
to builders and designers of low energy 
houses. The definition of a 'product' is 
comprehensive - it can include hardware, 
unusual commercial services or software 
packages. 

If you would like to make a 
presentation, contact the LEBCO office in 
Ottawa. In your Letter, describe your 
product and why it will be of interest to 
low energy builders and designers. If 
possible, include a black and white 
photograph or drawing or presentation 
quality of your product. Subject to space 
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Limitations, write-ups of the new products 
may also be published in SOLPLAN REVIEW 

For more information, contact Bill 
Eggertson, LEBCO, Suite 206 - 135 York St. 
Ottawa, Ont. KIN 5T4 or phone 613-236-4594 
The deadline for entries to the product 
showcase is May 1 , 1986. The SESCI 
conference takes pLace June 23-26, 1986. 

Further details will be provided in the 
next issue of SOLPLAN REVIEW. 


READER RESPONSE 

Would you like to receive more information 
about some of the items we have discussed 
in this issue of SOLPLAN REVIEW? As a 
service, we will obtain more information 
or forward your name to the appropriate 
source. 

□ Problem Free Construction Seminar 

□ HABITAIR Energy Centre 

□ Thermofilm radiant panels 

□ LEBCO membership 

□ LEBCO Symnposium 

□ Other: _ 


SUBSCRIBE TODAY! 

So\p\an rev\evu 

PLease enter a 1 year subscription to 
SOLPLAN REVIEW at $24.00 per year. 

STUDENTS: 

Student subscription rate: $12.00 per year 
available to full time students. Proof of 
student status required. Oders must be 
prepaid. 

Payment enclosed 
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LEBCO SYMPOSIUM: An Update on Low Energy 

Building Activities 

The first technical meeting of LEBCO 
will be held in conjunction with the SESCI 
annual conference in Winnipeg, June 23-26, 
1986. This symposium will provide the 
opportunity for discussion of new 
developments in energy efficient housing. 
Scheduled speakers incLude: 

Harold Orr : Moisture measurements in Low 
energy house walls - why those walls don't 
come tumbling down. 

Ike Warkentin : Building an R2000 house - 
some observations from a contractor's 
viewpoint. 

Mark Rilev : Update on the R200Q Super 
Energy Efficient Housing Demonstration 
Program. 

Greg Allen : Building high quality indoor 
air environments into low energy houses. 
Sam Crver : Mechanical ventilation for 
assured indoor air quality - an update on 
the HRAI activities and observations on 
the state of the art. 

Gary Proskiw : The FLair Homes 
demonstration project - comparing 
different Low energy walls and heating and 
ventilation systems. 

Steve Carpenter: Computer modelling of 
energy flows in houses: what the models 
suggest we ought to be doing. 

Registration fees: $145 for SESCI/LEBCO 
members; $175 for non-members 
For a registration kit, contact: 

Renewable Energies '86 

Box 1256, Winnipeg, Man. R3C 2Y4 


NEXT ISSUE 

* Concern has been raised about radon in 
housing. But is it really a problem? What 
can be done about it? 

* Balancing the ventilation system: what 
is a balanced system and how does one 
achieve it? 

* Plus more about new products, news, and 
more. If you are not yet a subscriber, be 
sure not to miss any more issues. 
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